The main objective of this paper was to improve the learning of Chemistry subject using Flipped classroom, because it makes class time more engaging. The lecture portion of General Chemistry courses in engineer degrees have been pushed outside the classroom using pre recording technology and steaming delivery of content, to make classes more interactive and participative. The Flipped classroom model has become one of the main topics in the higher education space in recent years thanks to improvements in technology. This year, the Flipped classroom model with the chemistry students at Malaga State University has been begun experimenting with. Statistical significance of the data has shown, and proved with, that implementing the Flipped classroom model could not only benefit professors, but it could also help us adapt the classes to the various learning styles that exist among the students.
INTRODUCTION
Flipping the classroom involves pushing lecture material outside the classroom as a form of homework or pre-class preparation, leaving more time in class for interactive or engaging exercises. Flipped classroom in chemistry have begun being published of [1] Secondary school [2] and college [3] .
Flipped classroom refers to pedagogical practices that allow students to learn course contents traditionally delivered in classroom lectures prior to class, with the help of technology including but not limited to online videos. Students spend class time engaging in active learning activities and may receive individually targeted feedback from instructors [4] . Many higher education institutions have flipped their classrooms and evaluated such efforts with the goal of increasing the quality of instruction [5] . Bishop and Verleger (2013) [6] defined Flipped classroom as "an educational technique that consists of two parts: interactive group learning activities inside the classroom and direct computer-based individual instruction outside the classroom" that must include videos [6] . They found mixed but generally positive student perceptions of the Flipped classroom. Students compared to lectures preferred interactive in-class activities and shorter videos were preferred.
Implementing the Flipped classroom model could not only benefit professors of the sciences, but it could also help adapt classes to the various learning styles that exist among students. By using Flipped classroom is possible to engage them in content exploration, which based on certain methods, allows for the exercise of performance. Therefore, it is possible to focus on content, as traditional approaches do, but to transcend it while stimulating individual study and the best use of teacher-student time.
Considering the study-evaluation-teaching inversion, it is noticed that when the student prepares before the class, the pedagogical meeting becomes an active space, not only for explaining the basics, but with questions, discussions and practical activities. The teacher works on the students' difficulties rather than just presenting the content of the subject, making the teaching experience more personalized [7] .
In order to provide this preparation, Flipped classroom made use of blended learning, which is the composition and programming of distance activities supported by technological resources and face-to-face activities. It is strongly associated with flipped and emerges as a positive strategy to support student-centered approaches, since its introduction allows teaching of a subject to be a continuous process and pedagogically available to students in a timely manner according to their needs [8] .
Some flipped models have been applied to higher education courses, mainly as an initiative to meet the challenge of guaranteeing learning, inherent in the teaching-learning process. These methods have succeeded in transforming the dynamics of the classroom, achieving positive results in the conceptual learning of scientific contents and even in the development of cognitive and social skills.
In this work, a survey was prepared and administered to students at the end of the semester to gauge student attitudes toward flipping the classroom. The inquiries included whether flipping technology was easy for students to use, the appropriateness of lecture length, whether flipping was burdensome, whether it was useful, frequency of use, what it was useful for, and perceived quality of lectures.
METHODOLOGY

Description of the experience
The studied took place at Mechanical engineered degree in Malaga University during the course 2017/18. The subject in which Flipped classroom were used was Chemistry. The lesson plan is composed of 9 lessons in 60 hours, divide into periods each 90 minutes long. The unit follows the following step model: (1) a textual approach with problem analysis, (2) clarification of the chemistry background in a lab environment, (3) reexamining the results in the light of the socio-scientific dimension.
The introduction of the flipped methods was performed from March 2018 to June 2017 in a Class 1 while the other one, Class 2, did not perform the Flipped classroom methods (control group). Class 1 had 31 students and class 2 had 36 students. The intention was to test the feasibility of implementation and student acceptance. All classes were taught on the same days. The material was e-mailed to the students, also one week in advance, and the questions were answered individually. The Flipped classroom videos were about theorical concept of the subject, i.e: chemical equilibrium (https://www.youtube.com/watch?v=y6C3eGLpZog). There was no exact control of the frequency of correct answers, since plickers or other devices were not used to allow real-time counting for the percentage of correct and wrong answers. There was also no discussion in fixed pairs for the purpose of conceptual enlightenment.
Experience Analysis
Previously, the professor used the same presentation and content and the students were only used to this method of traditional teaching, known as teacher-centered method, now the Class 1, they were introduced to the inversion and the student-centered approach method. However, there are issues that need to be considered for the success of future experiences, especially the preparation of the classes by the professor and the characteristics of the students.
The Flipped classroom methodology requires the engagement of teachers, who must plan every step of each method, and even predict what difficulties may arise during its development [9] . In addition, it also requires student engagement, as it differs from traditional, teacher-centered teaching methods. Thus, it aims to develop student autonomy and protagonist, however, doing the previous readings and study routines outside the classroom will depend on the characteristics of each one.
Regarding the students, it was noticed that the greatest difficulties were the use of the Internet for studying purposes and the programming of deadlines for reading and sending the tasks. A portion of the students did not perform the reading or proposed activities, claiming that they did not do so because they did not have access to the Internet outside the institution or did not check their e-mail accounts daily.
Flipped methods always originate from individual study and demand that students are accountable for their learning, which is not only delegated by the teacher and the time in class. Thus, it is also a change of culture, in which students would have to be aware of their responsibility, organizing themselves to include individual study time in their routine.
This study was created as a descriptive study in which the survey technique was used. The study was carried out during the course 2017/18. The sample consisted of 17 volunteer students from a class, at the first course of Mechanical Engineering Degree at University of Málaga, during the second semester; introductory chemistry course. The students came from a variety of socioeconomic and cultural backgrounds. The student attitudes towards taking chemistry were varied. But the vast majority of them did not love chemistry, and they were there simply because they needed to pass the exams to obtain the degree. Each student made one questionnaire about the utility of the use of Flipped classroom in order to make easy the compression of the subject.
Students´ responses were analyzed using a Likert scale. The scale of the test was a five point Likert type scale with a range of five options. The positive items range from 1= Certainly Disagree to 5 = Certainly Agree corresponding to the following: 1-Strongly disagree 2-Disagree 3-Neutral: neither agree nor disagree 4-Agree 5-Strongly agree Students were surveyed anonymously at the end of the course and asked to agree/disagree with statements regarding their attitude toward various aspects of the Flipped classroom model. The data collected was entered into Excel to facilitate analysis. The questions of the questionnaire are shown in Table 1 . 
ETHICAL GUIDELINES AND LIMITATIONS OF DATA
Students were informed that completion of the survey was confidential, was not a requirement of the course, that data collected would be used to improve the course for students in the future, and that data collected might be used for publication purposes. Students were encouraged to respond to every statement they felt comfortable responding to, and that responses to all statements were not strictly required. The students were allowed to complete the survey without the instructor present and surveys were collected by an assistant. No personally identifying information was collected on students, other than, perhaps, that any handwritten comments were read without a third party compiling and typing them first.
RESULTS AND DISCUSSION
This work was based on a quasi-experimental design that compared student learning. The result was obtained from the administered survey to the 17 enrolled students in 2018 for the purpose of understanding their opinions about the Chemistry Flipped classroom. Some of the answers of the questionnaire are shown here, i.e. The students were asked about the degree of satisfaction with the Flipped classroom. All of them are more or less satisfied. That information indicated that the Flipped classroom worked, as the researchers were interested. The average of this question was 4.8 ±0.4, very close to 5 point in Likert scale, being a very positive result.
The students were asked about if they considered the Chemistry Flipped classroom a material useful to improve their learning on Chemistry easily. All of them answered that the material was very useful, which means, a 100% of surveyed students, Figure 2 . Besides, students were asked about the contents of the course, if the contents were rigorous and adequate to the subject Chemistry at the University. A 6% of the students, one student, answered that they disagree with the statement; a 24% of the students thought in an indifferent way; 71% of the student agreed, 12 students, Figure 3 . The average was 3.7±0.7, which indicated that the vast majority agreed with the contents of the course. were the expected 12 of all 17 answered the questionnaire thought that the contents of the course were appropriated, 2 of them answered in an indifferent way, although 3 students disagreed with that question, Figure 4 . The average of that question was 3.5± 1.2, which indicated that the vast majority thought that the contents were more or less adequate. The students answered that they thought that the Flipped classroom helped them to understand easily the Chemistry. The average was over 3, 3.7±0.8. A 65% answered saying that they were agreed, a 6% was strongly agreed, while a 17% answered not saying anything and an 11% of all 17 students answered that they were a little disagreed, Figure 5 .
Finally, the students were asked about if they would enroll again in the Chemistry Flipped classroom and besides, if they would recommend enrolling on the course to some friends. Finally, in order to know the effectiveness of using Flipped classroom, the marks from the two classes, Class 1 and 2, were compared. To carry out the study of the results, «t» tests were performed for independent samples. The analysis showed that there were significant differences between the two groups Chi square value < 0.05, which seems to indicate that the use of the activity was effective. The residuals satisfy the assumptions of normality and homogeneity of variance. Levene's test for equality of variances allows assuming equal variances,> 0.05. The results indicate that the experimental group that has worked using the activity has a higher average score on the test results than the control group (approximately 2 units), Table 2 . In both cases, the teacher and the subject were the same; however, this increase in the rating is significantly increased in the case of the experimental group, which is attributed to the use and participation in the activity. 
CONCLUSIONS
General Chemistry Flipped classroom produced interesting results as evidenced by a survey given to students at the end of the course. However, students also reported using the Flipped classroom multiple times throughout the course, not only for class preparation, but also for aid in completing homework, test preparation, reinforcing concepts, and clarifying concepts. Students also found the activities that replaced the pure lecture time-quiz questions and interactive problem solving, for example-were helpful in preparing them for homework and course assessments, as well as making class time more engaging. A majority of students found the Flipped classroom model more effective for them, while a minority was neutral on its effectiveness, and a much smaller minority indicated it was less effective for them. What is more, the marks of the students who worked using Flipped classroom were increased in two units, which seemed to be due to the target activity. The Chemistry Flipped classroom will continue to be used for the foreseeable future.
